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Abstract 
Objective. The topic of evidence-based practice has become increasingly important in 
all health care fields. There is compelling evidence that some environmental factors can 
impact development in preterm infants. This study reports on the degree to which NICU 
facilities adhere to research findings and expert recommendations on optimal lighting, 
sound levels, and crib environment. Furthermore, the study addresses whether 
compliance is significantly different among facilities that do or do not employ 
occupational therapists (OTs) involvement in the neonatal intensive care unit (NICU). 
Method. The NICU Environmental Survey, an instrument designed by the author, was 
used to gather descriptive information from NICU personnel on light, noise level, and 
crib environments in their NICUs. Eighty-two of the 170 NICUs in the northeast United 
States replied, yielding 70 usable responses. 
Results. OTs work in approximately SO of the 70 responding NICUs. In SO percent of 
those NICUs, OTs are responsible for at least some environmental modifications. Results 
for lighting indicated that only slightly over half of the NICUs have at least one source of 
natural light, as recommended. A significantly higher level of compliance was noted 
among NICUs with OTs than those without OTs. About SS percent of respondents 
reported covering infants'beds either continuously or at night only with little difference 
between facilities with and without OT involvement. Disappointingly, despite the 
importance of noise levels, less than one in twenty NICU facilities reported monitoring 
them; results were slightly but not significantly higher among NICUs employing OTs. 
Seventy percent of the NICUs indicated peak noise levels below the recommended 60-dB 
ceiling, and, surprisingly, results appeared better for NICUs without OTs. Reports on 
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positioning devices appeared to be similar in both NICU groups. A majority of both 
NICU groups reported being assertive in encouraging parents to personalize their infants' 
cribs. 
Conclusion. Many NICUs are not compliant with recommended standards. As these 
standards are not mandatory for new or existing NICUs, there is a possibility that some 
individuals working in this area may not be aware of them. Degree programs in 
occupational therapy include education on the need for environmental modifications and 
the promotion of infant development, yet NICUs do not appear to sufficiently involve 
OTs in adapting the environment to meet recommended guidelines for NICUs. 
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Chapter I: Introduction 
Research findings on neonatal intensive care units (NICUs) and special care 
nurseries (SCNs) suggest that the physical environment of these settings has the potential 
to facilitate or disrupt development of preterm infants (Als, 1998). Stimuli from the 
physical environments, such as lights, sounds, and crib environments, in NICUs and 
SCNs have been shown to affect the neurological and behavioral systems of infants (Als, 
1986; Blackbum, 1998). Modifying the physical environment of the NICU may facilitate 
the preterm infant's ability to self-regulate or cope with stimuli, thus maximizing the 
benefits of other interventions. 
While researchers have reported that light and sound play an important role in an 
infant's ability to adjust to his or her extrauterine environment (Als, 1986; Anderson, 
1986; Blackbum, 1998; Peters, 1999), infants can also be affected by their more 
immediate surroundings. Positioning devices, blankets, and toys within the crib or bed 
(i.e. crib environment) provide stimuli and promote proper physical development. When 
hospitalized, preterm infants spend a majority of their time in a crib or bed, yet very few 
studies have investigated the significance of this environment (Anderson, 1986). 
It is important for staff of NICUs and SCNs to be aware of research findings on 
' the physical environment, so they are able to recognize ways that their facility that can be 
modified to benefit their patients. Occupational therapists (OTs) frequently serve as 
developmental therapists on the NICU team and are trained to understand the significance 
of environmental effects on human development. Thus, this makes OTs particularly 
well-qualified for aiding in the modification of a NICU environment. 
-· 
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Background 
NICUs and SCNs are designated sectors within hospitals or hospital systems that 
are strictly devoted to the care of preterm newborns (Walton, Barondess, & Lock, 1994). 
The historical purpose of the NICU was to stabilize infants medically, to increase the 
survival rates of neonates. In the time since the first NICU in the United States opened 
its doors--1922 in Buffalo, NY-there have been numerous changes in the approach to 
caring for these small patients. Many significant advances in the NICU took place in the 
1970's. This progress included establishment of routine exams, constant monitoring of 
vital signs, increased parent involvement, and involvement of various therapists 
specializing in newborn care. Together with other medical advances, these changes 
helped raise the survival rate from 50 percent at the end of the l 970's, with babies as 
young as 27 weeks gestation and weighing only 900 grams surviving, to 94-96 percent by 
2000, with babies surviving after only 23-25 weeks gestation weighing as little as 500-
750 grams (Lussky, 1999; Sunshine, 1992). 
With preterm infant mortality rates declining, practitioners in some NICUs began 
to focus more on the infants' developmental outcomes (Lussky, 1999). The effects of 
environmental features and handling processes on infants therefore became increasingly 
important (Anderson, 1986). Though it is impossible to eliminate all potentially negative 
stimuli from the NICU or SCN environment, studies have shown ways of decreasing 
those factors and providing alternative ways to increase the stability of the premature 
newborn and facilitate optimal development (Browne, VandenBerg, Ross & Elmore, 
1999). 
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From as early as 1972 the American Journal of Occupational Therapy has 
published articles about development of and intervention with precterm and full-term 
infants. However, the earliest report in the literature that specifically mentioned 
occupational therapy in the NICU dates back to 1986, a mere 16 years. That article 
addressed the effects of environmental factors on high-risk preterm newborns in the 
NICU in the areas of visual, tactile, proprioceptive, vestibular, and auditory stimulation, 
compared to healthy full-term babies at the equivalent age (Anderson, 1986). 
Problem statement 
As science continues to save the lives of smaller preterm infants (Lussky, 1999), 
practitioners are looking for ways to improve the outcomes for infants and families 
(Peters, 1999). Recent research indicates that modifications to the physical environment-
-light, sound, and crib environment--can facilitate infants' bonding with their parents, 
their growth and development, and their habitual sleep-wake cycles. It can also reduce 
the degree of physical deformities and other handicapping conditions (Als, 1986; 
Blackbum, 1998). Furthermore, developmental care specialists--professionals from 
various disciplines with advanced knowledge in leadership, systems change, education, 
mentoring, and providing individualized developmental care for infants--note that the 
interaction of these features is also very significant (Als, 1986; Browne, VandenBerg, 
Ross & Elmore, 1999). However, it is not known to what extent or in which ways 
research findings in these three areas are being implemented in NICUs and SCNs. 
Rationale I Significance 
This study makes two important contributions. First, it provides, for the first 
time, evidence on whether the physical environments of current NICUs and SCNs reflect 
--------
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research findings on beneficial and harmful effects of lighting, noise levels, and crib 
environments. Second, it assesses how involved OTs are in NICU/SCNs and whether 
and how the NICU/SCN environment varies with level of OT involvement. This 
information should be useful for individual institutions in assessing the quality of their 
NICU or SCN and the potential for improvement in their patient care. It may also be 
useful for state regulators or accreditation teams, and for professional associations 
interested in educating their members. 
While OTs may provide significant influences on the growth and development of 
preterm infants, it is unknown how many OTs are involved in NICUs and SCNs in this 
country, or to what extent they are involved in modifying the environment. The 
involvement of occupational therapists in NICUs can be beneficial to infants requiring 
specialized or intensive care because OT focuses on human development, which includes 
the role that the environment can play in facilitating or inhibiting one's cognitive, social, 
and physical growth and development. In addition to environmental modifications, 
occupational therapy intervention in this area may also include reflex testing, positioning, 
splinting or casting, family and staff education, swaddling, bathing, or other important 
care procedures (Anderson, 1986; Pierson, 20()1). 
OTs are concerned with factors influencing the health and well-being of their 
patients--even the smallest ones--which includes the effects of environmental stimuli 
(Anderson, 1986) and parent training and education (Als, 1986). While all NICUs or 
SCNs do not employ occupational therapists, this study will identify the extent of 
occupational therapy involvement, as well the degree of compliance with research 
------
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findings about environmental modification in facilities caring for these very small 
patients. 
Basic definitions of terms 
1. Neonatal intensive care unit (NICU) - a division within or.associated with a hospital 
facility that focuses on newborn infant care and treatment. This term includes special 
care nurseries (SCNs), wht;re preterm, high-risk, or critically ill infants are also cared 
for. 
2. Preterm infant - newborn born prior to 36 weeks gestational age (Peters, 1999) 
requiring intensive or specialized care for medical stability or survival. Preterm 
infants are often high-risk and low birth weight newborns and require constant 
monitoring, ventilation, or other specialized intervention. 
3. Crib - general term for beds where infants spend most of their time while in a NICU. 
This definition includes open cribs, isolettes (closed cribs), open warmers, rocking 
cribs, or other, as well as features of the crib, including the mattress, frame, and stand. 
4. Physical environment - lights, sounds, crib, positioning devices, and equipment 
within a neonatal intensive care unit or special care nursery setting. 
5. Crib environment - term used to describe the physical aspects of the crib, such as the 
type (see above), positioning devices (blankets, towels, gel pillows, Bendy 
Bumpers®, Snugglies®, SnuggleUps®, etc.), and personal items the family provides. 
Purposes of study 
The objective of this study was to gather evidence on whether the physical 
environments of current NICUs and SCNs reflect findings from the literature on 
beneficial and harmful effects of lighting, sounds, and crib environments. In addition, the 
• NICU Physical Environment 6 
study examines the relationship between the progressiveness of the NICU and the extent 
of OT involvement in the NICU. 
. --------. 
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Chapter II: Review of the Literature 
Preterm infants are placed in NICUs to help them perform vital functions--
breathing, circulation, and digestion--and because they are vulnerable to illnesses and 
infections, have difficulty maintaining physiologic homeostasis, or need assistance with 
other basic functions such as feeding or processing sensory input. With the Synactive 
Theory of Development, Als (1984) reminded readers that in addition to acquiring new 
vital responsibilities, preterm infants often struggle to adapt to stimuli from the 
extrauterine environment. 
The NICU, however, may not be as nurturing of an environment as it could be. 
While providing critical services, the NICU exposes sensitive infants to continuous bright 
lighting conditions, amplified sounds, and exaggerated stimuli, which their neurological 
systems are not prepared to handle (Blackburn, 1998). For example, direct fluorescent 
lights can affect chemical levels within the infants' bodies, loud noises may disrupt sleep, 
and constant handling and procedures can increase heart rate and breathing to threatening 
levels. Despite these obstacles, preterm infants attempt to continue to develop neural and 
sensory pathways (Blackburn, 1998); thus, NICU staff should be concerned with how to 
control the environment to which the infants are exposed. 
Practitioners delivering neonatal intensive care services should also be aware of 
current research on the influential factors of crib environments for supporting 
development of infants in the NICU. Understanding the most effective and efficient 
treatment strategies and tools used by other knowledgeable practitioners may encourage 
administrators or staff to update or modify their equipment and environment, resulting in 
better outcomes for preterm infants in NICUs. 
-~ - - ' . .-., A - -- ·- -
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The Consensus Committee to Establish Recommended Standards for Newborn 
ICU Design is a group of medical professionals devoted to improving the care of preterm 
and critically ill infants in neonatal intensive care units. In 1992, 1993, 1996, and again 
in 1999, this Committee proposed design standards for NICUs, which were reviewed by 
international medical, architectural, and state planning agency professionals (Cicco et al., 
1999). The standards they have composed are not required, even for new facilities. 
However, these suggested standards can provide important guidelines for NICUs, as they 
are based on research findings and experts' knowledge of optimal preterm infant 
development and growth (Cicco et al., 1999; Fielder & Moseley, 2000). 
This chapter first reviews the literature on the history of NICUs, and then 
examines the evidence on how various environmental factors influence preterm infants. 
It then turns to the limited literature on the role of OTs in the NICU and how their 
expertise can help improve the physical environments of NICUs. Finally, key findings 
from the literature are identified that will be used later in this study to measure NICUs 
adherence to recommended standards. 
The history of neonatal intensive care units 
Initially, staff in neonatal intensive care units used trial and error methods to 
sustain the lives of the critically ill babies (Gartner & Gartner, 1992; Gluck, 1992). The 
focus of care was a task-oriented, medical model approach. More recently, however, 
health care providers have become capable of providing mechanical support for the 
infants' biological growth and stability (Peters, 1999). In the United States between 1970 
and the mid-1980's, this technological progress led to major shifts in the focus ofpreterm 
infant care in some intensive care nurseries'. Addressing the potentially negative side 
-· 
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effects of intervention became important among NICU staff in some facilities, and 
individualized care appeared as a new trend (Als, 1986; Peters, 1999). 
Reports appeared about changes that NICUs made in methods used to calm 
infants, from the use of pharmacological agents to physical stimulants, such as swaddling 
and non-nutritive sucking (i.e. newborns who are not fed orally are given pacifiers during 
feeding to suck) (Franck & Lawhon, 1998; Peters, 1999). Other adjustments were made 
to influence preterm and critically ill infants'behavioral responses, including more 
undisturbed sleep or rest time (Peters, 1999), vestibular stimulation (such as rocking), 
massage, and the playing of recordings of various comforting sounds (Barnard, 1992; 
Duxbury, 1992; White-Traut, 1992). 
These changes, however, have not been adopted by all, or possibly even a 
majority of NICUs or SCNs. The American Institute of Architects (AIA) ( 1996) has 
proposed minimal standards for the structural design of NICU environments. However, 
Smith and White (2001), two contributors to the Recommended Standards for Newborn 
ICU Design (Cicco et al., 1999), stated that there were no required standards for NICUs, 
only suggestions posed by the AIA and recommendations made by research study results. 
The influence of physical environment factors on neonates 
Light and sound are the two most widely researched aspects of the NICU 
environment. While these two factors are outside of the microenvironment of the crib, 
they greatly influence the development of the preterm infant inside the crib (Blackburn, 
1998; Etzel et al., 1997; Fielder & Moseley, 2000; Gatts, Wallace, Glasscock, McKee, & 
Cohen, 1994; Schwartz, Ritchie, Sacks, & Phillips, 1984). The crib environment, on the 
other hand, has not been researched thoroughly. Features of the crib environment can 
., 
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impact preterm infants' adjustment to the extrauterine environment and facilitate 
development in important ways (Als, 1986; Blackbum, 1998; Peters, 1999). 
Light 
Most of the light sources used in NICUs affect the microenvironment of each crib, 
and Fielder and Moseley (2000) believe that clinicians underestimate the extent of light 
reaching the infants. Aspects of light researched for this study include the spectra, in 
terms of wavelength and color, and intervals of dark/light or night/day cycles. The 
normal photometric range of light is made up of various wavelengths that are seen by the 
human eye as colors--the shorter wavelengths appear as blue light, whereas Ionger-
wavelengths look red. Types of lighting most commonly used in NICUs, according to 
the literature, are fluorescent, natural, and "Bili-lights" or phototherapy lights. Many 
types of lights are available and each has benefits, as well as the potential to do harm, to 
the developing infant. 
Spectra. NICUs are frequently illuminated with fluorescent light because of its 
ability to brighten large spaces for extended periods of time at a low cost. These lights 
consist of more short-wavelengths (blue) than longer-wavelengths (red), particularly in 
comparison with the intrauterine environment that consists almost entirely of longer 
wavelengths (Glass, 1994). Short wavelength lights are seen up to four times as well by 
infants' eyes than the eyes of an adult. 
Though short-wavelength light is used to treat infants with jaundice (March of 
Dimes, 2002; Merk & Co., Inc., 2002), it can have negative effects on the development of 
infants' eyes if the infant's eyes are not covered or the baby is exposed to this type of light 
for extended periods of time (Fielder & Moseley, 2000; Glass, 1994). Preterm infants at 
,.,, P_=:; •- ., 
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28 weeks gestational age and younger tend to have thin skin on their eyelids and 
incomplete closure of the eyelids, increasing their susceptibility to harmful effects of 
short-wavelength (blue) light. Fielder and Moseley (2000) suggest that infants be 
provided with goggles or other eye coverings and that fluorescent lights be used only as 
indirect sources of light in the NICU. Glass (1994) and Cicco et al. (1999) recommend 
filtering fluorescent lights with glass or plastic, a less invasive approach. As excessive 
fluorescent light can be over-stimulating or harmful to underdeveloped newborns' eyes, it 
also may have adverse effects on sleep, contribute to predisposed visual impairments 
(Blackbum, 1998; Fielder & Moseley, 2000; Mirmiran & Ariagno, 2000), or alter blood 
amino acid levels (Fielder & Moseley, 2000). 
Peters (1999) recommended sunlight, or other full spectrum light source, as 
another source of indirect light. Indirect natural lights may help to reduce the risk of 
rickets, a condition that, although uncommon among full term newborns, affects 
approximately 50 percent of very low birth-weight infants and often appears during the 
first 3-10 days (Harrison, 200 l ). Rickets--soft, weak bones (Hait, 2000)--is often 
associated with osteopenia (decreased bone density) as theses conditions have similar 
presentations of fragile bones (Harrison, 2001). Rickets is caused by a lack of or inability 
to metabolize Vitamin D, or a lack of calcium or phosphate (Hait, 2000; Harrison, 2001; 
Kahn, 1995). Skin can produce Vitamin D when exposed to ultraviolet light, particularly 
sunlight, if the intestines are incapable of producing it or unable to produce enough. This 
condition is treated to prevent fractures, chronic skeletal pain, bone deformities, or 
impaired growth (Hait, 2000) . 
.... - - - - _..,., 
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Despite these advantages of indirect sunlight or full spectrum lighting, it also 
needs to be monitored closely. Extended periods of direct exposure to sunlight or full 
spectrum lights can cause melanomas or tumors (Peters, 1999). Another condition that 
parents and NICU staff must be aware of is the increased risk of sunburn. When infants 
.are born prematurely, their skin has not fully developed and it appears more transparent, 
thus exposing underlying tissues to the harmful ultraviolet (lN) and infrared (IR) rays of 
the sun or light source (Blackburn, 1998). 
Intervals. Many researchers have suggested that NICUs alternate between 
intervals of low and normal levels of lighting to help preterm infants adjust to 
extrauterine life, and to establish circadian (or diurnal) rhythms (Glass, 1994; Peters, 
1999). Circadian rhythms aid in the adjustment to extrauterine life by means of 
establishing patterns for rest and reorganization (Blackburn, 1998; Peters, 1999). Glass 
(1994) and Fielder and Moseley (2000) noted that cyclic lighting, compared with 
constant illumination, in the NICU also appears to increase eye-opening among preterm 
infants. Dim lighting offers a lower intensity of stimulation than bright lights, allowing 
the infant to better handle the visual stimulation presented. Blackburn (1998) and Lotas 
(1992) suggest that preterm infants not be disturbed during rest periods for optimal 
adaptation to diurnal rhythms. 
Lowering illumination may aid infant stability, as seen by decreases in heart rate, 
blood pressure, respiratory rate, and motor activity; while "constant lighting reverses the 
normal diurnal variation in blood amino acid concentration" (Fielder & Moseley, 2000, p. 
249). This indicates that homeostasis is attained more readily when infants are given 
• 
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periods of decreased illumination, while physiological stress responses result when 
infants are exposed to a continuously bright environment. 
Bili-lights, or phototherapy, used to treat jaundice that may follow preterm birth 
(March of Dimes, 2002; Merk & Co., Inc., 2002), also can be detrimental if not 
monitored. These are typically blue or blue and white lights that shine directly on an 
infant's skin. While eye coverings are frequently provided, they have a tendency to slip 
or fall off infants' eyes during procedures, thus exposing premature eyes to intense, 
possibly harmful amounts of light (Glass, 1994). 
Expert recommendations. The American Institute of Architects (1996) suggested 
a variety of direct and indirect lights to accommodate the needs of infants and staff. 
Code 7 .3.E6 of the AIA' s Guidelines for Design and Construction of Hospital and Health 
Care Facilities, 1996-1997 stated that "provisions shall be made for indirect lighting and 
high-intensity lighting in all nurseries" (p.18), indicating the impo~ce of various light 
sources in the NICU environment. 
The Recommended Standards for Newborn ICU Design (Cicco et al., 1999) 
specifies four standards regarding light, based on experts' opinions as to what is suitable 
for the immature newborn system. Standard 14: Ambient Lighting in Infant Care Areas 
advises that ambient light be measured at each bedside, and that NICU staff have controls 
that allow for "immediate, sufficient darkening of any bed position" (Cicco et al., 1999). 
It was further stated that when using electric light sources they " ... shall avoid 
unnecessary ultraviolet or infrared radiation by the use of appropriate lamps, lens, or 
filters," and that day and night cycled lighting be integrated. Glass (1994) reported on 
•- ---w• ___ ._. ,• •'"'--r 
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this as well, stating that lights should be dimmed more frequently to support typical 
newborn sleep patterns of three to four hours at a time throughout the day. 
"Standard 15: Procedure Lighting in Infant Care Areas" and "Standard 16: 
Illumination of Support Areas" recommend adjustable lighting to provide decreased 
levels of light whenever possible, and framed lights so infants in a particular bed area are 
not affected by lighting that is necessary to perform procedures on other patients or by 
lights at nurses' work areas (Cicco et al., 1999). White, Martin, and Graven (1999) and 
Fielder and Moseley (2000) support the recommendations for multilevel lighting and 
focused or framed lights at infants' bedsides. 
Lastly, Standard 17: Daylight suggests a minimum of one source of daylight in 
the NlCU. External windows shall be insulated and "equipped with shading devices 
which are neutral color or opaque" (Cicco et al., 1999), and beds should be a minimum of 
two feet from the windows so the infants do not lose body heat. Shading the windows 
not only blocks sunlight from directly affecting the infants, but also guards equipment 
from getting hot and avoids glare on monitor screens. Natural light also is beneficial to 
the staff and family members and is desirable for most nursing tasks, such as evaluating 
infants' skin tone (Cicco et al., 1999). 
Frequency and intensity are the two factors that make up sound (Blackbum, 1998; 
Etzel et al., 1997). Frequency, commonly referred to as pitch, describes vibrations, 
• 
which are measured in number of cycles per second., Fast sound wave vibrations will 
result in a higher pitch than slow wave vibrations. Sound waves travel slowly in liquid 
environments such as the womb, which is comparable to the mature human ear hearing 
--- - .. _ ----- .,.... -r--~~~'----_-.... _· 
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noise while underwater. Intensity is measured in decibels (dB) and is based on a 
logarithmic scale. Volume is the generic term used in reference to the intensity of sound 
(Etzel et al., 1997; Van Riper & Erickson, 1996). Researchers tend not to separate pitch 
and volume, but rather measure them together on a single scale (dBA)--decibels (dB) 
adjusted for the A-weight (J. Schwartz, personal communication, February 23, 2002). 
Common sources of noise in a NICU, such as monitor alarms, conversations 
among staff, telephones, and equipment noises, are often unavoidable; however, they can 
be modified somewhat to limit the adverse effects on infants. Van Riper and Erickson 
(1996) and the American Academy of Pediatrics (Etzel et al., 1997) provide a picture-
graph and a table, respectively, to illustrate dBA levels, which have been combined to 
form Table I. The column of "practical examples" illustrates sound levels as common 
noises often interpreted by the mature human ear. "Inside incubator" comments represent 
features of the environment at the sound levels as they are believed to be perceived by the 
preterm infant within the incubator. The "Effect" column lists inferences based on 
observations of preterm infants'behavioral responses to the respective levels of sound. 
Less than 35 dB is desirable for sleep and louder than 55-60 dBA is considered an 
annoyance to infants. These levels are perceived by the mature human ear as the average 
home and restaurant clatter or light traffic, respectively. 
Sudden loud noises, approximately 80 dBA or higher, were reported to produce 
changes in physiological and behavioral functions of newborns being cared for in the 
NICU, according to Long et al. (cited in Etzel et al., 1997). The American Academy of 
Pediatrics (Etzel et al., 1997) and Walton, Barondess and Lock (1994) noted that preterm 
infants expressed negative physiologic responses to increased noise levels. Some of 
~ • • "'!l"I -
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these responses were hypoxemia (insufficient oxygenation of the blood), damage to 
sound-sensitive cells within the infants' ears that can lead to permanent hearing loss, and 
general disruption of development. However, if the volume of noise is acceptable to the 
infant (or fetus)--meaning he or she is able to listen without distress--the sound 
stimulation may facilitate development (Schwartz, Ritchie, Sacks, & Phillips, 1984). 
Expert recommendations. Given favorable and unfavorable effects of sound on 
infants, levels should be monitored and regulated to support optimal development of 
preterrn infants (Evans, 1999). Robertson, Cooper-Peel, and Vos (1999) recommend 
carpeting on the floors, non-acoustic ceiling tiles, and covered isolettes. Studies have 
indicated plastic or wood cabinets or drawers--rather than metal--near and under cribs, 
and the use of newer incubator (or isolette) designs with quieter portals have been 
effective in reducing noises that plague newborns in the NICU (Etzel et al., 1997; Glass, 
1994; Robertson, Cooper-Peel, & Vos, 1999). Other, relatively simple ways of reducing 
noise irritants include having staff lower their voices around cribs, decrease or muffle the 
volume of monitor tones, avoid placing charts and equipment on top of isolettes or 
incubators, and frequently monitor the noise level around cribs (Etzel et al., 1997; 
... ~ - -J 
Robertson, Cooper-Peel, & Vos 1999). However, Glass (1994) also cautions that 
lowering lights tends to reduce the noise level of the nursery. Thus, the interactive effect 
of environmental changes must be monitored. 
Authors of the Recommended Standards for Newborn ICU Design (Cicco et al., 
1999) offer a standard for noise level control, as well as using noise-control to support 
suggested physical features of the NICU, such as location of scrub areas and sinks, and 
floor, wall, and ceiling materials. Standard 23: Noise Abatement states that no noises in 
----· - ""\- ' . 
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the NICU (background, personnel, traffic, and equipment) should exceed 55 dBA. 
Pecionnel should regulate their own noise levels, and equipment selected for the NICU 
should be evaluated for the amount of noise it produces before being purchased. Carpets 
can be used to dampen noise in heavy traffic areas, though this may be impractical 
around sinks or other areas that may require frequent cleaning. Fragile infants should not 
be placed in rooms where the walls and ceiling have high acoustic properties that will 
amplify noises. Vinyl-covered panels on the walls have been suggested to absorb noise 
and keep the noises down in the NICU. 
In-crib environment 
Types of beds. NICUs often have several types of beds, typically including open 
cribs (bassinets), isolettes (incubators), open (radiant) warmers, and rocking cribs (or 
other cribs that stimulate the vestibular system). Some of these beds are used for specific 
purposes, such as the open warmer, which is used for thermoregulation because preterm 
infants often cannot self-regulate (Children's Medical Ventures, Inc., 2001). Literature 
on infants' beds tends to describe features rather than explain study findings on 
effectiveness. Below, this study describes the various bed types and some of the positive 
and negative features of each. 
Babies are typically placed in open cribs when they are able to regulate their own 
body temperature (Neonatology on the Web, 2002; Pediatrix Medical Group, Inc., 2001). 
This crib type allows for easy access by caregivers and NICU staff and is most similar to 
the cribs that are likely to be used in the home. At the same time, these newborns are 
exposed to the full effects of light and sound in the NICU . 
• 
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lsolettes, or incubators, typically have one- or two-walled Plexiglas coverings to 
aid in controlling the infant's temperature, to isolate sick infants, and occasionally to 
provide more oxygen. Though portals allow tubes, monitors, and persons to access the 
. -
newborn (Neonatology on the Web, 2002; Pediatrix Medical Group, Inc., 200 l ), infants 
are typically not moved to isolettes until their vital signs are stable because access is 
more difficult in isolettes than other crib types. 
Open radiant warmers offer easy access to the infant like the other open cribs, yet 
control body temperature like isolettes. The use of an above heat source allows preterm 
infants to be accessed easily and be connected to many pieces of equipment with less 
difficulty than working through portals (Neonatology on the Web, 2002; Pediatrix 
Medical Group, Inc., 2001). Consequently, open warmers expose infants to the lights and 
sounds of the greater NICU environment. 
Cribs used to provide vestibular stimulation, such as rocking cribs, electronic beds 
that massage, hammocks (Amby®, 2002), and waterbeds, have often been used as 
methods of representing womb-like movements to calm infants (Buus-Frank, 1999) to 
facilitate self-regulation (Amby®, 2002; Stallings-Sahler, 1998) and to improve weight-
gain in preterm infants (Osborn, 1998). In utero, an infant is constantly moving, that is 
their vestibular system is always being stimulated; after birth, the baby has difficulty 
producing smooth movements because of an immature motor system and gravity (Hunter 
1996). Signs such as yawning and hiccuping often indicate that an infant has had enough 
, 
stimulation. If the baby spits up or has episodes of apnea, it is likely that he or she is 
over-stimulated and needs to calm down and rest. Stallings-Sahler (1998) mentions that 
it is very important to monitor infants during vestibular stimulation to avoid negative 
. 
I 
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effects. Newborns in beds that provide vestibular stimulation may or may not be exposed 
too much of the other stimuli within the NICU, depending on the bed design and duration 
of time spent in the bed. 
Positioning devices. Aside from manufacturer reviews, personal articles, and web " 
sites, little information has been printed on the subject of positioning devices used in 
neonatal intensive care units. Hunter (1996), however, reports that positioning preterrn 
infants is especially important. Newborn babies are used to having boundaries that keep 
their bodies in a completely flexed position. The flexed position facilitates physiological 
functioning (oxygenation, gastric emptying), calming (hand-to-mouth), exploration 
(visual, hand-to-hand, hand-to mouth), and body-alignment (head, neck, and spine). 
Without boundaries, these infants are more likely to develop motor disorganization (low 
tone, inability to coordinate movements). 
According to Children's Medical Venture (2001), a few of the items used to 
position preterrn infants in the NICU are Bendy® Bumpers, SnuggleUps®, gel devices, 
and beanbag animals. More common objects used in positioning newborns include 
receiving blankets and towels. 
• Bendy® Bumpers. These devices are made of bendable lead rod encased by 
foam that are designed for shaping around an infant to support the body in a 
fully flexed position. There are three sizes to accommodate preterm, term, 
and large newborns. The cotton casing on this device is machine washable for 
repeated use. 
• SnuggleUps®. Snuggle Ups® encase the infant in a "nest" that allows for 
some movement of the upper body, while generally keeping hands near mouth 
-·-·----. -- ' 
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and maintaining flexion of the trunk and lower extremities. This device 
consists of a soft foot roll and straps that keep the baby snug and in place. 
• Gel devices. There are a variety of options for gel devices, such as wedges, 
mattresses, pillows, and others. These tools distribute pressure evenly over 
the head or body to decrease the chance that the skull bones will flatten 
pressure sores will develop. 
• Beanbag animals. Fredrick T. Frog, a beanbag animal, specifically listed on 
the Children's Medical Venture, Inc. (2001) web, is supportive for positioning 
infants, particularly in prone and side-lying positions, which keeps the head, 
neck, and spine in alignment. 
Expert recommendations. The Recommended Standards of Newborn ICU Design 
does not mention cribs, positioning devices, or parents personalizing their infants' cribs. 
They do advise 120 square feet around each crib for equipment and infant, staff, and 
family needs (Cicco et al., 1999). 
The role of occupational therapists 
The OTs' role differs significantly across NICUs. Glass and Wolf (1994) report 
that in NICU facilities where OTs work only part-time or on an as needed basis (pm), 
they primarily work with preterm infants on feeding. In facilities where OTs are more 
involved members of the developmental team, however, their role frequently includes 
other responsibilities, such as modifying environments by positioning the body, providing 
support with splints, or changing physical designs or structures around the infants. OTs 
often use positioning to promote desired postures, improve bodily functions, and achieve 
more functional tone. Positioning also limits or expands the infant's visual field from 
• 
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which he or she is stimulated. OTs can provide splints for infants with severe 
deformities, though it is preferable to attain desired outcomes through positioning. 
Splinting is highly undesirable because it limits experimental movement, tactile 
exploration, and has the potential to harm the infant (skin break down and hard materials 
or fasteners may irritate sensitive skin). The OT may also be in charge of modifying the 
environment for appropriate levels of sensory stimuli that will facilitate neurological 
development. Other common tasks of OTs in the NICU are performing reflex tests, 
massaging, swaddling or dressing, and bathing. Literature also states that OTs are 
important providers of support and education to parents (Gorga, 1994; Harrison, 2000; 
Miller & Quinn-Hurst, 1994; Olson & Baltrnan, 1994; Reedy, Hanna, & Weaver, 
personal communication, November 10, 2001). 
These differences suggest that NICUs that use OTs more heavily may be more 
likely to adhere to the AIA guidelines than those that use OTs pm. This hypothesis is 
tested in subsequent chapters. 
Summary 
Authors of the Recommended Standards for Newborn ICU Design (Cicco et al., 
1999) and other researchers (Etzel et al., 1997; Fielder & Moseley, 2000; Glass, 1994; 
Van Riper & Erikson, 1996) suggest how NICUs should lie designed and monitored to 
create the best possible environment for preterm infants. There is no data, however, that 
shows whether NICUs are following these suggestions, or whether NICUs with heavier 
reliance on OTs are more likely to adhere to these guidelines. 
, 
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Chapter III: Methodology 
Question 
This research examines the extent to which the physical environments of neonatal 
intensive care units are consistent with research-based suggestions and whether such 
consistency varies with the degree to which NICUs rely on occupational therapists. The 
researcher is interested in understanding whether research findings on light, sound, and 
crib environment are being heeded in the physical design and monitoring of NICU 
facilities. Furthermore, while OTs are trained in the developmental process and 
relationships between person and environment, the degree to which OTs are responsible 
for environmental modifications and positioning of infants in the NICU will also be 
explored. 
Participants 
A mailing list published by the American Hospital Association (AHA, 2000) 
identified 170 hospitals with neonatal intensive care services in the northeast United 
States (Maine, New Hampshire, Massachusetts, Vermont, Connecticut, New York, New 
Jersey, Pennsylvania, Delaware). Following permission from the Human Subjects 
Proposal Board at Ithaca College (Appendix A), mailings were sent to each of the 
recognized hospitals in care of the "Manager of the Neonatal Intensive Care Unit or 
Special Care Nursery". Each envelope included a cover letter to the director of the NICU 
or SCN (Appendix B) and the NICU Environmental Survey (Appendix C). The cover 
letter explained.the purpose of this study, assured confidentiality, and offered a copy of 
the survey results as an incentive to complete the survey. The director was asked to 
' 
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complete the survey personally, or delegate it to another person knowledgeable about the 
NICU environment. 
Measurement tool 
The NICU Environmental Survey 
A survey was the most efficient way to collect data for comparisons among 
facilities. However, the researcher was unable to locate a pre-existing survey instrument 
that addressed environmental conditions in neonatal intensive care units (NICUs) or 
special care nurseries (SCNs). The NICU Environmental Survey (Appendix E) was 
constructed by the researcher specifically to be used for this study. This instrument 
contains 20 questions based on current research to determine the use of various lights, use 
of noise monitors, level of noise in the NICU, and objects in the crib environment. It 
includes several questions on the number and involvement of OTs in the NICU. 
Ooerationalization of concepts into variables 
The NICU Environmental Survey (Appendix C) was designed to take participants 
approximately 10 minutes to complete. Questions numbered one through four pertain to 
the types of health care disciplines working in the NICU or SCN and were tallied for the 
purpose of categorizing facilities by the extent of OT involvement. Answer choices to 
questions five through seven, nine through fifteen, and twenty were tallied to examine 
frequencies of environmental stimuli and compare them for different types of facilities. 
Assessment of questions six and twenty used the Likert scale, as printed on the survey, 
for data analysis. The final four questions are open-ended and were included to allow 
participants to add some of their own comments or feelings about their facility's benefits 
and drawbacks . 
- -
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Reliability 
Inter-rater reliability was not established due to the nature of this instrument and 
the burden such testing would impose on NICUs. However, most of the questions are 
subjective rather than objective, so respondents are not likely to interpret questions 
differently. It is possible that different people in a given NICU could have responded 
differently to questions based on differing levels of knowledge. However, Directors and 
Managers were asked to fill out the survey themselves or have a proficient proxy 
complete the survey, in an effort to increase the likelihood that respondents were all 
knowledgeable about their facility or would ask others for input on questions that they 
could not answer reliably. 
Validity 
Following an extensive literature review on NICU physical environments, the 
researcher designed questions about the NICU environment for the NICU Environmental 
Survey. A number of articles were found on light and sound, but few were identified that 
reported use or effectiveness of specific positioning devices. The researcher included 
positioning devices in an attempt to identify popular devices or trends among facilities, 
and the amount parents were encouraged to customize their babies' cribs. In a further 
effort to establish content validity, the researcher conducted a pilot study by contacting 
five occupational and speech therapists who were working in or have extensive 
knowledge of NICU or SCN environments. These healthcare providers were selected 
based on convenience and were contacted by telephone or email to explain the purpose of 
the study and request their participation. 
.!'!""' C-- .... -,~~- -----
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Included in the pilot survey mailing was an informative letter to the participant 
(Appendix D), the cover letter to directors or managers of NICUs or SCNs (Appendix B), 
and the NICU and SCN Environmental Survey (Appendix C). Pilot testers were asked to 
review both the cover letter and the survey and to provide feedback for the researcher. 
The cover letter to the director or manager of the NICU or SCN included the purpose of 
the study, a statement of informed consent, and an incentive of a copy of the study results 
for respondents. The letter to the pilot study participant included a description of the 
purpose of the study and four additional questions about content and flow of the sui:Vey 
(see Appendix D). 
Two of the five pilot-study participants returned the survey with comments; one 
participant works in the northeast and the other works in the southeast United States. The 
~l 
pilot-study participant who works in the northeast responded only to the additional four 
questions, she did not fill-out the survey. The researcher reviewed the participants' 
responses to these questions as well as other comments to improve clarity and flow of the 
instrument. The researcher then made revisions to individual questions and the sequence 
of questions. 
Procedures 
Data gathering 
Surveys were mailed to 170 NICUs and SCNs in the northeast United States, as 
identified by the AHA Guide 2000. Envelopes were numbered for the purpose of 
. ' 
... , 
identifying facilities that did not respond to the first mailing. The first mailing was sent 
January 7, 2002 and included a request for surveys to be returned by January 31, 2002. 
On February 4, 2002, a second mailing of the survey was sent to NICUs and SCNs that 
-- . -
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had not responded (Appendix E). The second mailing extended the return date to 
February 14, 2002. An Excel spreadsheet was designed to keep a record of mailings and 
responses for determining which NICUs will be sent a second mailing and which 
facilities will receive a copy of the results. SPSS spreadsheets were set up to record and 
analyze data from returned surveys. 
Data analysis and interpretation 
The data were analyzed using basic descriptive statistics to tabulate and compare 
results across types of NICUs and SCNs. The researcher used frequency distribution 
tables, a bar graph, and t-tests to assess whether differences between groups of facilities 
were larger than would be expected by chance. Facilities were grouped based on the 
level of OT involvement reported in the third question of the survey. 
Limitations, strengths, and assumptions of study 
Limitations 
• 
• Participants might misrepresent the extent of resources available or respond 
with answers they assume to be more socially appropriate than what is 
actually representative of their facility (Sudman & Bradburn, 1982). 
• Responses may not be representative of all NICUs in the northeastern United 
States, because responding facilities may be different from non-responding 
facilities. 
• Results from NICUs and SCNs in the northeast may not be representative of 
all states in the country. 
----
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• The NICU Environmental Survey does not include all aspects of the NICU 
physical environment, such as textures of pacifiers or blankets, or procedural 
tools. 
• 
Delimitations/Strengths 
• Because it was a mail survey, respondents may have been less likely to give 
answers that are socially appropriate rather than give their subjective and 
honest opinion. 
• While the survey tool did not look at all aspects of the environment, the author 
felt it was important to focus instead on those features for which OTs may 
have greater input. 
• The response rate is relatively high (see section "Participants" pg. 62), so the 
results should be representative of NICUs within or associated with hospitals 
in the northeastern US who have responded to the survey. 
Assumptions 
• NICU facilities are found in or associated with hospitals. 
• Environmental stimuli influence the development of preterm infants in a 
NICU. 
• Survey of the northeastern United States will yield a sufficient number of 
responses for analysis. 
• Survey answers will be representative of NICU facilities in the northeastern 
us. 
• Survey answers will be fact or the subjects' honest and expert opinion. 
• Expected return-rate of20 to 30 percent (34 to 51 surveys). 
-.- - --
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Chapter IV: Manuscript 
The final chapters of the traditional thesis have been consolidated into a 
manuscript written in the format of a journal article for potential publication. 
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Introduction 
Research findings on neonatal intensive care units (NICUs) and special care 
nurseries (SCNs) suggest that the physical environment of these settings has the potential 
to facilitate or disrupt development among preterm infants (Als, 1998). Light and sound 
are the two features that have been studied the most intensely because they play an 
important role in infants' ability to'adjust to their new environment (Als, 1986; Anderson, 
1986; Blackburn, 1998; Peters, 1999). When hospitalized, preterm infants spend a 
majority of their time in a crib, yet very few studies have investigated the significance of 
the crib environment (e.g. positioning devices, toys) (Anderson, 1986). It is important for 
staff of NICUs and SCNs, especially occupational therapists (OTs), to recognize areas in 
their facility's environment that can be modified to benefit their patients. 
The goals of this study are to examine the extent to which NICUs adhere to 
guidelines established by or suggested in the literature on light, sound, and crib 
environment, to assess the roles of OTs in NICUs, and to determine whether NICUs 
relying on OTs more heavily are more like I y to meet standards. The results presented 
here are based on a mail survey conducted by the author in winter 2002. 
Background -
The historical purpose of the NICU was to medically stabilize infants to increase 
survival rates in this population. In the 1970's, many significant advances took place that 
substantially transformed NICUs. This progress included establishment of routine 
exams, constant monitoring of vital signs, increased parent involvement, and 
participation of various therapists specializing in newborn care. Together with other 
medical advances, these changes helped raise the survival rate from 50 percent at the end 
I 
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of the 1970's, with babies as young as 27 weeks gestation and as small as 900 grams 
surviving, to 94-96 percent by 2000 with babies of 23-25 weeks gestation and weighing 
only 500-750 grams surviving (Lussky, 1999; Sunshine, 1992). 
With preterm infant mortality rates declining, practitioners in some NICUs began 
to focus more on improving the infants' developmental outcomes (Lussky, 1999). Some 
factors within the NICU environment have been shown to affect--for better or worse--
preterm infant development. Though it is impossible to eliminate all potentially negative 
stimuli from the NICU or SCN environment, studies have shown ways of decreasing 
those factors and alternative ways to increase physiological stability to facilitate optimal 
development of the premature newborn (Browne, V andenBerg, Ross & Elmore, 1999). 
For example, changes were made in methods used to calm infants, replacing the use of 
pharmacological agents, when possible, with physical stimulants such as swaddling and 
non-nutritive sucking (e.g., giving pacifiers during feeding to newborns who are not fed 
orally) (Franck & Lawhon, 1998; Peters, 1999). Other beneficial approaches included 
more undisturbed sleep or rest times (Peters, 1999), massage, rocking or other vestibular 
stimulation, and recordings of various comforting sounds (Barnard, 1992; White-Traut, 
1992). 
Light, sound, and crib environment have been recognized as stimuli that impact 
infant development, and professionals from various disciplines with expertise in 
individualized developmental care for infants note that the interaction of these features is 
also very significant (Als, 1986; Browne, V andenBerg, Ross & Elmore, 1999). Other 
recent findings indicate that modifications of the physical environment can impact 
infants' growth and development and sleep-wake cycles, and enhance the infant-parent 
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bond. Research has also suggested ways to modify the crib environment to decrease 
physical deformities and other handicapping conditions (Als, l 986; Blackburn, l 998); 
two examples are supported positioning and splints. 
The objective of this study is first and foremost to gather evidence on whether the 
physical environments of current NICUs and SCNs reflect findings from the literature on 
beneficial and harmful effects of lighting, sounds, and crib environments. In addition, the 
study examines the role played by OTs in the NICU and the relationship between the 
progressiveness of the NICU and the extent of OT involvement. Occupational therapy is 
beneficial to infants requiring specialized or intensive care because OT focuses on the 
process of human development--physical, emotional, and cognitive--and the role that the 
environment can play in facilitating or inhibiting one's growth and development 
(Holloway, 1998). While OTs can have seemingly significant influences on preterm 
infant outcomes, the extent of occupational therapy practice in this area of medicine is 
unknown. 
Review of the Literature 
Preterm infants are frequently born prior to the anatomic and physiologic 
development required for them to perform many functions on their own, including 
respiratory, cardiac, and digestive functions (Als, 1984). Aside from these new vital 
responsibilities, preterm infants often struggle with stimuli from the extra-uterine 
environment, such as bright lights, loud noises, and being handled. Infants expend vast 
amounts of time and energy responding to these stressful stimuli, time and energy that 
could be spent on increasing their capacity to perform vital functions and developing 
neural and sensory pathways (Blackbum, 1998). 
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Pretenn infants are placed in NICUs because they are vulnerable to illness and 
infection and have fragile systems or need assistance with basic functions; however, the 
NICU is not always a nurturing environment. While providing critical life-saving 
services, NICUs sometimes expose sensitive infants to continuous bright lighting 
conditions, amplified sounds, and excessive stimuli, which can increase heart and 
respiration rates or cause other adverse effects (Lussky, 1999; Barnard, 1992). Thus, 
NICU staff should be concerned with controlling the environment to which the infants 
are exposed. 
The Consensus Committee to Establish Recommended Standards for Newborn 
ICU Design is a group of medical professionals devoted to improving the care of pretenn 
infants in neonatal intensive care units. In 1992, 1993, 1996, and again in 1999, this 
Committee proposed design standards for NICUs, which were reviewed by medical, 
architectural, and state planning agency professionals from around the world (Cicco et 
al., 1999). There are no required standards, even for new facilities; however, the 
committee's recommended standards are based on research findings and experts' 
knowledge of optimal pretenn infant development and growth (Cicco et al., 1999; Fielder 
& Moseley, 2000). 
Factors influencing the physical environment 
Development of the pretenn infant is greatly affected by light and sound, the two 
most widely researched aspects of the NICU environment, and by factors within the crib. 
Blackbum (1998) reported that auditory and visual sensory pathways are the last to 
develop during gestation, yet are the most stimulated in the NICU environment 
(Blackbum, 1998; Etzel et al., 1997; Fielder & Moseley, 2000; Gatts, Wallace, 
' 
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Glasscock, McKee, & Cohen, 1994; Schwartz, Ritchie, Sacks, & Phillips, 1984). Factors 
within the crib that can affect preterm infants vary across facilities and with the location 
of the crib in the NICU. Key features of the crib environment can have a large impact on 
"' 
preterm infants' adjustment to the extrauterine environment, therefore influencing normal 
development (Als, 1986; Blackbum, 1998; Peters, 1999). 
Most of the light sources used in NICUs have the potential to affect the infants in 
~ 
their cribs. Aspects of light researched for this review include the spectra--in terms of 
wavelength and color--and intervals of dark/light or night/day cycles. The normal 
photometric range of light is made up of various wavelengths that are seen by the human 
eye as colors; the shorter wavelengths appear as blue light, whereas longer wavelengths 
look red. Many types of lights are available and each has benefits, as well as the 
potential to do harm, to the developing infant. Types of lighting most commonly used in 
NICUs, according to the literature, are fluorescent, natural, and "Bili-lights" or 
phototherapy lights. 
Spectra. Fielder and Moseley (2000) believe that clinicians underestimate the 
extent of light reaching infants in NICUs. NICUs are frequently illuminated with 
-~ fluorescent light because of its ability to brighten large spaces for extended periods of 
time and its relative cost-effectiveness. Fluorescent lights produce more short-
\ wavelength (blue) than long-wavelength (red) light, particularly in comparison with the 
intrauterine environment that consists almost completely of longer wavelength light 
(Glass, 1994). Short wavelength light is seen up to four times better by infants than by' 
adults. In large quantities, however, this type of light can be harmful to developing eyes 
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(Fielder & Moseley, 2000; Glass, 1994). On the other hand, blue light is effective in 
treating infants with jaundice (March of Dimes, 2002; Merk & Co., Inc., 2002; MOHP, 
2002). Bili-lights, or phototherapy lights, are blue or white and blue lights that shine 
directly on the infant to reduce break down bilirubin in the blood (Merk Co., Inc., 2002; 
March of Dimes Birth Defects Foundatiop, 2002). While eye coverings are frequently 
provided during this necessary procedure, they have a tendency to slip or fall off infants' 
eyes during procedures, thus exposing underdeveloped eyes to intense, possibly 
detrimental light (Glass, 1994; Mirmiran and Ariagno, 2000). Recessed lighting and 
secure eye coverings can help avoid these negative effects and those arising from sleep 
disruptions, including exacerbation of visual impairments, deprivation of nutrients (such 
as Vitamin A and riboflavin), and alteration of chemical levels in the blood or skin 
(Blackbum, 1998; Fielder & Moseley, 2000; Mirmiran & Ariagno, 2000). 
Peters (1999) recommended sunlight, or some other full spectrum light source, as 
another source of indirect light. Indirect natural light may help to calm infants in the 
NICU and reduce the risk of rickets (soft, weak bones) (Hait, 2000), a condition that, 
although uncommon among full-term babies, occurs in approximately 50 percent of very 
low birth-weight infants (Harrison, 2001). Rickets is caused by a lack of or inability to 
metabolize Vitamin D, or a lack of calcium or phosphate (Hait, 2000; Harrison, 2001; 
Kahn, 1995). Skin can produce Vitamin D when exposed to ultraviolet light (particularly 
sunlight) if the intestines are incapable of producing it or unable to produce enough. 
Untreated, rickets can cause fractures, chronic skeletal pain, bone deformities, or 
impaired growth (Hait, 2000). 
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Preterm infants are also at a high risk for sunburns and if they are directly 
exposed to sunlight or full spectrum lights for an extended period of time, melanomas 
(tumors) may develop (Peters, 1999). When infants are born prematurely, their skin has 
not fully developed and is more transparent, thus exposing underlying tissues to the 
,· 
harmful ultraviolet (UV) and infrared (IR) rays of the sun or light source (Blackburn, 
1998). Lowering illumination also may aid infant stability, as seen by decreases in heart 
rate, blood pressure, respiratory rate, and motor activity. 
Intervals. It has been suggested by many researchers (Glass, 1994; Peters, 1999) 
that NICUs alternate between low and normal levels of lighting to help preterm infants 
adjust to life outside the womb, and to establish circadian (or diurnal) rhythms. Circadian 
rhythms establish necessary patterns for rest and reorganization (Blackburn, 1998; Peters, 
1999). Glass (1994) and Fielder and Moseley (2000) noted that cyclic lighting, compared 
with constant illumination, in the NICU appears to increase eye opening among preterm 
infants, which can disrupt infants' rest periods. Fielder and Moseley (2002) also stated 
that "constant lighting reverses the normal diurnal variation in blood amino acid 
concentration," a physiological stress response (Fielder & Moseley, 2000, p. 249). 
-,. 
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Expert recommendations. The American Institute of Architects (AIA; 1996) 
' 
I 
suggested a variety of direct and indirect lights to accommodate the needS of infants and 
I , staff. Code 7.3.E6 of the AIA's Guidelines for Design and Construction of Hospital and 
Health Care Facilities, 1996-1997 stated that "provisions shall be made for indirect 
lighting and high-intensity lighting in all nurseries" (p.18), indicating the importance of 
I 
various light sources in the NICU environment. 
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Standards 14 through 17 of the Recommended Standards for Newborn ICU 
Design (Cicco et al., 1999) are devoted to light and what the experts believe to be the 
most suitable lighting for the immature newborn system. Standard 14 advises that 
ambient light is measured at each bedside, and that NICU staff have controls that allow 
for "immediate, sufficient darkening of any bed position." Having one source of natural 
light was suggested, in Standard 17, to benefit infants, staff, and parents. Natural and 
electrical lights shall be fitted with shades, lens, or filters to " ... avoid unnecessary 
ultraviolet or infrared radiation ... ,"and day and night cycled lighting was recommended. 
Standards 15 and 16 recommend adjustable lighting to minimize shadows and glare so 
infants at other bed areas are not affected by lights at other work or procedural areas. 
Frequency and intensity are two key aspects of sound that greatly impact the fetus 
and preterm infant (Blackbum, 1998; Etzel et al., 1997). Frequency describes vibrations, 
measured in number of cycles per second, and is more commonly referred to as "pitch". 
For example, a fast sound wave vibration will result in a higher pitch than slower 
vibrations. Intensity is measured in decibels (dB) and is based on a logarithmic scale. 
Volume is the generic term used in reference to the intensity of sound (Etzel et al., 1997; 
Van Riper & Erickson, 1996). Researchers tend not to separate pitch and volume, but 
rather measure them together as decibels and intensity adjusted by the frequency or A-
weight (clBA) (Schwartz, personal communication, February 23, 2002). The American 
Academy of Pediatrics (Etzel et al., 1997) reported that sound and noise are well-
transmitted in the uterine environment, and fetuses appear to respond to extrauterine 
noises by blinking as early as 24-25 weeks gestation. If the volume of noise is such that 
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the infant (or fetus) is able to listen without distress, sound may actual I y facilitate 
development (Schwartz, Ritchie, Sacks, & Phillips, 1984). 
Pitch and volume. Problems potentially created by excessive noise volume 
include hypoxemia (insufficient oxygenation of the blood), damage to sound-sensitive 
cells within the infants' ears that can lead to permanent hearing loss, and general 
disruption of development (Etzel et al., 1997; Walton, Barondess & Lock, 1994). Van 
Riper and Erickson ( 1996) and the American Academy of Pediatrics (Etzel et al., 1997) 
provide a picture-graph and a table, respectively, to illustrate decibel levels A-weighted 
for frequency. The column of "practical examples" was included to help readers 
associate numerical levels with the auditory stimuli experienced by a mature human ear. 
The other two columns, "inside incubator" and "effect", represent the volume of 
particular sounds as they are believed to be perceived by the preterm infant within the 
incubator, and interpretations of pre term infants' behavioral responses to these levels of 
sound, respectively. These two sources have been combined to create Table 1. 
Expert recommendations. Given possibly unfavorable effects of sound on 
preterm infants, volume and pitch should be monitored and regulated to support optimal 
development (Evans, 1999). Robertson, Cooper-Peel, and Vos (1999) recommend carpet 
on the floors, non-acoustic ceiling tiles, and covers for isolettes. Studies have indicated 
plastic or wood cabinets or drawers--rather than metal--near and under cribs, and the use 
of newer incubator (or isolette) designs with quieter portals have been effective in 
reducing noises that plague newborns in the NICU (Etzel et al., 1997; Glass, 1994; 
Robertson, Cooper-Peel, & Vos, 1999). Other, relatively simple suggestions for reducing 
noise irritants include staff lowering their voices around cribs, muffling the volume of 
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monitor tones, not placing charts and equipment on top of isolettes or incubators, and 
frequently monitoring the noise level around cribs (Etzel et al., 1997; Robertson, Coo~r­
Peel, & Vos, 1999). It was noted by Glass (1994) that dimming lights tends to influence 
the noise level of the nursery, as well. 
Standard 23 of the Recommended Standards for Newborn ICU Design (Cicco et 
al., 1999) states that noise (background, personnel, traffic, and equipment) should not 
exceed SS dBA in the NICU. Personnel should monitor their own noise levels, and 
equipment selected for the NICU should be evaluated for the amount of noise it produces 
before being purchased. Fragile infants should not be placed in rooms where the walls 
and ceiling have high acoustic properties, and vinyl-covered panels on the walls have 
been suggested to absorb and reduce noise in the NICU . 
• 
In-crib environment 
Types of beds. NICUs fref)uently offer a variety of beds, such as open cribs (or 
bassinets), isolettes (or incubators), open (radiant) warmers, and rocking or other cribs 
that stimulate the vestibular system. Some of these beds are used for specific purposes, 
such as the open warmer, which is used for thermoregulation because preterm infants 
often cannot self-regulate their internal temperature (Children's Medical Ventures, Inc., 
2001 ). Literature on infants' beds tends to describe features rather than explain study 
findings on effectiveness; thus a brief explanation of the bed types mentioned above is 
provided. 
Babies are typically placea in open cribs when they are able to regulate their own 
temperature (Neonatology on the Web, 2002; Pediatrix Medical Group, Inc., 2001). 
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While this crib type allows for easy access by caregivers and NICU staff, these newborns 
are also exposed to the full effects of light and sound in the NICU. 
Isolettes, or incubators, are beds enclosed by one or two walls of Plexiglas to aid 
in controlling the infant's temperature; to isolate sick infants, or to provide more oxygen 
(Calgary Health Region, 2001 ). In isolettes, access to infants is limited to portals which 
may also contain tubes and monitors (Neonatology on the Web, 2002; Pediatrix Medical 
Group, Inc., 2001). Infants are typically moved from open warmers or private areas to 
isolettes when their vital sigils are stable (Reedy, Hanna, & Weaver, personal 
communication, November 10, 2001). 
Open radiant warmers offer easy access to the infant like the other open cribs, yet 
control body temperature like isolettes. The overhead heat source used in open warmers 
allows preterm infants to be accessed easily and connected to many pieces of equipment 
without the difficulty of working through portals (Neonatology on the Web, 2002; 
Pediatrix Medical Group, Inc., 2001). However, open warmers also expose these infants 
to the lights and sounds of the greater NICU environment. 
Cribs used to provide vestibular stimulation, such as rocking cribs, electronic beds 
that massage, hammocks (Amby®, 2002), and waterbeds, have often been used to 
represent womb-like movements, to calm infants (Buus-Frank, 1999), to facilitate self-
regulation (Amby®, 2002; Stallings-Sahler, 1998), and to improve weight-gain in 
preterm infants (Osborn, 1998). In utero, an infant is constantly moving; that is; their 
vestibular system is always being stimulated. After birth, babies often do not move or 
have difficulty producing smooth movements because of immature motor systems and 
gravity (Hunter 1996). Signs such as yawning and hiccuping often indicate that an infant 
I 
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has had enough stimulation. If the baby spits up or experiences episodes of apnea, it is 
likely that he or she is over-stimulated and needs to calm down and rest. Stallings-Sahler 
(1998) mentions that it is very importailt to monitor infants during vestibular stimulation 
to avoid negative effects. Newborns in these beds may or may not be exposed to much of 
the stimuli within the NICU, depending on the bed design and duration of time spent in 
the bed. 
Positioning devices. Aside from manufacturer review, personal articles, and web 
sites, little information has been printed on the subject of positioning devices used in 
neonatal intensive care units. Hunter (1996), however, reports that positioning preterm 
infants is especially important. Newborn babies are used to having boundaries that keep 
their bodies in a completely flexed position. The flexed position facilitates physiological 
functioning (oxygenation, gastric emptying), calming (hand-to-mouth), exploration 
(visual, hand-to-hand, hand-to mouth), and body-alignment (head, neck, and spine). 
Without boundaries these infants are more likely to develop motor disorganization (low 
tone, inability to coordinate movements). 
Some items used to position preterm infants in the NICU are receiving blankets or 
towels, Bendy® Bumpers, SnuggleUps®, gel pillows and mattresses, and beanbag 
animals (Children's Medical Venture, 2001; Holloway, 1994; Hunter, Mullen, Dallas, 
1994). Most of these devices have machine washable covers and can be shaped to fit 
individual babies. 
NICU staff, specifically nurses and occupational therapists, often use these 
devices to "nest" or to swaddle infants, holding them in the flexion position (or "fetal 
position"), which is the infant's position in utero and is believed to be calming 
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(Mouradian & Als, 1994; Olson & Ballman, 1994). Other reasons for positioning infants 
includes reducing effects of physical deformities (Holloway, 1998; Hunter, Mullen & 
Dallas, 1994; Mouradian & Als; 1994; Olson & Ballman, 1994). Blanket/towel rolls, 
Bendy Bumpers®, SnuggleUps® are often used to position infants in prone or sidelying, 
which has been noted to reduce effects of physical deformities, to encourage independent 
breathing, and to foster hands at midline or near mouth to increase opportunity for 
mouth/hand exploration in preterm infants (Hunter, Mullen & Dallas 1994, Mouradian & 
Als 1994, Olson & Ballman 1994 ). Water mattresses or gel pillows are reported useful in 
preventing flattened heads (known as doliocephaly or "preemie head") and to preserve 
skin integrity (Holloway, 1994; Hunter, Mullen & Dallas, 1994). Wedges or propped 
mattresses can be used for semi-reclined feeding for gravity-assisted intake of food 
(Hunter, Mullen & Dallas, 1994 ). 
Expert recommendations. The Recommended Standards of Newborn ICU Design 
do not address cribs or positioning devices or parental involvement in crib decorating or 
personalizing. Occupational therapy literature, on the other hand, recommends specific 
positions that are used to comfort infants, prevent physical deformities, and facilitate 
normal muscle tone development (Holloway, 1994; Holloway, 1998; Hunter, Mullen & 
Dallas, 1994; Glass & Wolf, 1998; Mouradian & Als, 1994; Olson & Ballman, 1994). 
Three studies suggest that both parents and infants seem to benefit when parents are 
encouraged to take an active role in caring for their newborns (Holloway, 1998; Hunter, 
Mullen & Dallas, 1994; Olson & Ballman, 1994). 
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Occupational therapists' role in the NICU 
OTs can facilitate optimal physical and physiological development of infants in 
. . 
the NICU by positioning infants and modifying the environment. Positioning promotes 
desired postures and facilitates development of normal muscle tone, while environmental 
modifications produce appropriate levels of sensory stimuli to facilitate neurological 
development (Case-Smith, Butcher & Reed, 1994; Gorga, 1994; Harrison, 2000; Miller 
& Quinn-Hurst, 1994; Olson & Baltman, 1994; Reedy, Hanna, & Weaver, personal 
communication, November 10, 2001). Thus OTs may make NICUs more infant-friendly 
by making sure that light and sound are at acceptable levels for infants, and that 
positioning is appropriate for development. 
Methodology 
This study examines three primary questions: 
• What proportion of NICUs adheres to the Recommended Standards of 
Newborn ICU Design (Cicco et al, 1999) or other research findings? 
• What role do OTs play in modifying infants' environments in the NICU? 
• Do the environments of NICUs that have heavily involved OTs conform more 
closely to researchers' guidelines than those of NICUs who use OTs pm or do 
not have OTs? 
Data on these issues were obtained from a survey developed by the author; the 
survey collects information on types and duration of exposure to lights, exposure to 
sound levels, and on physical crib environments. Survey questions also inquired about 
whether OTs were full-time or pm staff in the NICU and the extent to which occupational 
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. therapists are involved in making these supportive modifications to the NICU 
environment. 
Participants 
A mailing list published by the American Hospital Association (AHA, 2000) 
identified 170 hospitals with neonatal intensive care services in the northeast United 
States (Maine, New Hampshire, Massachusetts, Vermont, Connecticut, New York, New 
Jersey, Pennsylvania, Delaware). Following permission from the Human Subjects 
Proposal Board at Ithaca College (Appendix A), mailings were sent to each of the 
reco'gnized hospitals in care of the "Manager of the Neonatal Intensive Care Unit or 
Special Care Nursery". Each mailing included a cover letter to the director of the NICU 
or SCN (Appendix B) and the NICU Environmental Survey (Appendix C). The cover 
letter explained the purpose of this study, assured confidentiality, and offered a copy of 
the survey results as an incentive to respond. The director was asked to complete the 
survey or delegate it to another person knowledgeable about the NICU environment. 
Overall, 82 of the 170 NICU facilities responded, with seventy (41 percent) of the 
responses being usable (Table 2). While this is a very acceptable response rate for a mail 
survey, an adjusted response rate that accounts for ineligible hospitals is even higher. 
Among the 82 responses received, only 74 (90 percent) still had functioning NICUs. 
Multiplying the number of hospitals by this estimate suggests that only about 153 of the 
facilities receiving the survey are likely to have been eligible. Thus, the estimated usable 
response rate among eligible hospitals was 70/153 or 46 percent. 
l 
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Measurement tool 
Operationalization of concepts into variables 
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The NICU Environmental Survey is comprised of 20 questions that examine 
factors pertaining to light, sound, and crib environment, and was expected to take 
participants approximately 10 minutes to complete. Questions numbered one through 
four pertain to the types of health care disciplines working in the NICU or SCN and were 
used to categorize facilities by whether they employ OTs, for use in the comparisons to 
be drawn. Questions numbered five through fifteen and number twenty were objective 
questions about the intensity and duration of infants' exposure to various stimuli in the 
facility. The remaining questions elicited respondents' assessments, goals, and other 
comments about their unit. 
Reliability 
Inter-rater reliability was not established due to the added burden such testing 
would impose on NICU staff, but respondents are not likely to interpret the questions 
differently because most of the questions are subjective rather than objective. It is 
possible that different people in the same NICU would have responded differently due to 
differences in their level of knowledge. However, Directors and Managers were asked to 
fill out the survey themselves or have a knowledgeable proxy complete the survey, in an 
effort to avoid such problems. Respondents were also free to consult with other NICU 
staff in answering the questions. Thus, there is little concern about the reliability of the 
instrument. 
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Validity 
Following an extensive literature review on NICU physical environments, the 
researcher designed questions about the NICU environment for the NICU Environmental 
Survey. A number of articles were found on light and sound, but few were identified that 
reported use or effectiveness of specific positioning devices. The researcher included 
positioning devices in an attempt to identify popular devices or trends among facilities, 
and the amount parents were encouraged to customize their babies' cribs. In a further 
effort to establish content validity, the researcher conducted a pilot study by contacting 
five, occupational and speech therapists who were working in or have extensive 
knowledge of NICU or SCN environments. These healthcare providers were selected 
based on convenience and were contacted by telephone or email to explain the purpose of 
the study and request their participation. 
Included in the pilot survey mailing was an informative letter to the pilot study 
participant (Appendix D), the cover letter to directors or managers of NICUs or SCNs, 
and the NICU and SCN Environmental Survey. The letter to the participant included a 
description of the purpose of the study and four additional questions about content and 
l flow of the survey (see Appendix D). These experts were asked to review both the cover 
letter and the survey to increase the likelihood of participation and the quality of the 
-
responses. 
Two of the five pilot-study participants returned the survey with comments. 
Following a thorough review of this feedback, the researcher made revisions to individual 
questions and the sequence of the questions. 
-- ~ - __....,.~ - -----
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Procedures 
The first mailing was sent January 7, 2002 and included a request for surveys to 
be returned by January 31, 2002. Envelopes were numbered for the purpose of 
identifying facilities that did not respond to the first mailing. On February 4, 2002, a 
second mailing of the survey (Appendix C) was sent to NICUs that had not responded, 
requesting that they be returned by February 14, 2002. 
Results 
Before presenting results on how well NICUs adhere to guidelines, the findings 
on OTs' involvement in NICUs are described. These results provide the necessary 
background information for interpreting the comparison of results for facilities that do or 
do not employ OTs. 
OT involvement 
Fifty of the 70 respondents reported some level of OT involvement in their NICU, 
ranging from consultant to full-time responsibilities. Among these NICU facilities, those 
offering a Level ill nursery were significantly more likely to employ OTs than facilities 
offering only Level I and/or Level II nurseries, based on a chi square calculation 
(X2=1 l.81 p=.001). Among Level ill nurseries, 87% employed OTs, whereas only 50% 
of Level I and Level II nurseries did so (Table 3 ). This result implies that OTs working 
in NICUs are involved with infants needing higher levels of critical care. 
Results indicated that even when OTs are working in the NICU, they do not play 
a major role in environmental modifications, positioning infants, providing splints for 
infants, or swaddling (Table 4). For none of these tasks did a majority of the NICUs use 
OTs to perform over half the work required in that area. OTs had some role in one-third 
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to two-thirds of the NICUs, depending on the task. However, this does not imply that 
OTs are unimportant members of the neonatal team. 
T-tests revealed that facilities that use regularly scheduled OTs were significantly 
more likely than those using OTs only as needed (PRN OTs) to report that their OTs 
perform various activities, including environmental modifications (p=.012), body 
positioning (p=.002), and swaddling/dressing (p=.002). However, the difference between 
the two groups of facilities in the proportion saying their OTs provide any splinting and 
casting services (p=.52) was small and not statistically significant (fable 4). 
Only about half of the NICUs met the recommended standard of having at least 
one source of natural light, but most (86%) met the lighting objective of protecting 
infants from excessive exposure to light by providing continuous or night-only coverage 
of cribs (fable S). Six percent reported never covering infants' cribs and nine percent did 
so only occasionally. However, even these facilities may be using other methods to limit 
infant exposure to excess light, such as recessed lighting, filtering lights with plastic or 
glass shields, multi-level lights, spotlights, or framed lighting. 
Among facilities with OTs, 60 percent reported having at least one source of 
natural light, whereas only 3S percent of facilities without OTs reported having natural 
light; a I-test indicating a significant difference (p=.03). The difference between facilities 
with and without OTs was smaller for crib coverage. Continuous crib coverage and 
night-only coverage was reported by 90 percent among facilities with OTs compared to 
7S percent for NICUs without OTs (fable S). 
I 
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The responses pertaining to sound monitoring and levels show a disappointing 
awareness or appreciation of the importance of this aspect of the NICU environment. 
Monitoring sound levels would be the most accurate way to maintain a noise level that 
the infants can tolerate; however, responses reveal that only about one in six nurseries 
have monitors for noise. During busy times for the NICU, such as times when there are 
many visitors or health care professionals present ("peak" hours), the reported noise 
levels in 30 percent of the NICUs surveyed exceeded 60 c!BA (Table 6). Sixty c!BA is 
approximately equal to an adult's perception of light traffic or restaurant clatter. If 
produced infrequently, it is believed to be an annoyance to infants but not damaging to 
their auditory development. This amount of noise may be generated by equipment 
motors turning on and off, bubbling in the ventilator tubes, staff interactions close to the 
bed, or any combination of these activities. Constant exposure to noise above 60 c!BA, 
however, can be damaging to auditory development. Of the NICUs that responded, 30 
percent have peak levels that, if reached during much of the day, may be putting their 
infants at risk for hearing impairments (Etzel et al, 1997, Van Riper & Erikson, 1996). 
While facilities without OT involvement are only half as likely as NICUs with 
OTs to report monitoring noise levels, these facilities were also less likely to exceed the 
noise standard (Table 6). Data reveals that 32.35 percent of NICUs with OTs reported 
noise levels above the recommended maximum level, compared to only 16.67 percent of 
l 
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NICUs without OTs. T-tests, however, show that these differences in monitoring noise 
levels (p=. l SS) or in exceeding 60 dB (p=.062) are not statistically significant at an alpha 
level of .OS (fable 6). 
In-crib environment 
Positioning devices 
As there are no recommended standards for the tyPes of l>ositioning devices that 
should be used, or the ways in which parents should be involved with infant care in the 
NICUs, the survey examined the prevalence of various positioning devices and the 
degree to which NICUs encouraged parental involvement in personalizing the crib. The 
findings, displayed in Table 6 and Figure l, provide the first known data on these 
important NICU features. 
Use of positioning devices varied among facilities, however, the most frequently 
reported devices were receiving blankets (SS percent) and Bendy Bumpers® (SO percent). 
Just over 30 percent of NICUs reported using towels as positioning devices; pillows, 
including foam and gel pillows and wedges, were identified by over 20 percent of the 
respondents. Approximately one-quarter of responding facilities used Beanie Babies® or 
Freddy Frog (a beanbag animal from Children's Medical Venture®) to position preterm 
infants. Forty-seven percent of the NICUs reported other name brand and commonplace 
items, such as Snugglies®, SnuggleUps®, developmental care items, and additional 
products from Children's Medical Venture®. 
Both facilities with and without OTs provided at least one form of positioning, but 
results indicate that NICUs where OTs are involved in infant care use commercial 
devices more frequently than facilities without OTs. A varied supply of positioning 
. '~' . ~- .. -· ' 
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devices allows OTs, nurses, and other NICU staff to use the device that best suits the 
intended purpose for each infant. 
- . - . - ~--· 
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Personalizing crib environments 
The extent to which NICUs encouraged parents to personalize their infants' cribs 
was fairly consistent across the responding facilities. Slightly over 88 percent felt they 
• 
were assertive in including the infants' parents (fable 7). Though parents were allowed 
·to decorate and personalize their infants' crib environments in all of the facilities 
surveyed, facilities without OTs were less likely to mention this to parents. None of the 
facilities discouraged parents from personalizing their infants' cribs. 
Discussion 
Results from this study suggest that many NICUs in the northeast US are not 
following the Recommended Standards of Newborn ICU Design (Cicco et al., 1999) or 
other research-based findings with respect to light or noise levels. Results for crib 
environment and parent involvement suggest positive results, but no standards are 
available. 
Results found that NICUs with OTs are more compliant with standards for natural 
lighting and somewhat better for crib coverage than NICUs without OTs. On the other 
hand, data show that in NICUs employing OTs, noise levels are more frequently above 
60 dBA than in nurseries without OTs. Facilities that employ OTs tend to have more 
critically ill infants, so they may be more consciously concerned with effects from 
various light sources. However, while light types and conditions might be more 
controlled, noise levels would be increased due to the increased number of staff and 
equipment necessary to care for the needs of their babies. 
OTs appear to be given little responsibility for the NICU environment in most 
facilities, and employment of occupational therapists appears most concentrated among 
"" - - ---~·~~ ~~--~---
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facilities offering the highest level of critical care. Possible reasons for OTs' limited 
involvement in environmental modifications and positioning infants in NICUs are that 
NICUs may use OTs more for patient care or other responsibilities--such as working with 
infants who have difficulty feeding or sucking, infant massage, and parent and staff 
education--or NICUs may devote little attention of any staff to environmentalinfluences 
on infant outcomes. 
Possibilities for noncompliance with research findings may be that NICU 
employees are not aware of the Recommended Standards or that funding is not available 
to provide necessary changes. A few of the responding facilities noted that they were 
undergoing minor or major renovations that they hope will eliminate some of their 
problems and make their facility more "developmentally-friendly". 
Conclusion 
Given current research on NICUs showing adverse environmental effects on even 
medically stable infants, adhering to research findings and recommended standards has 
become even more critical for NICUs. The preterm and medically unstable infants 
treated in these facilities tend to respond to environmental stimuli more intensely than 
other infants do, to stimuli frorri their environment. 
Limitations 
The major limitations of this study are that results cannot necessarily be 
generalized beyond NICUs in the northeast, and that there were apparent 
misinterpretations of a few survey questions by some respondents. Though the 46 
percent response rate was very credible and the great majority of responses were usable, 
there were a few questions where participants' answers were inconsistent, left blank, or 
-----~ 
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otherwise not interpretable. For example, though respondents were provided with 
definitions for addressing the lighting questions, participants did not appear to understand 
the intended distinction between direct and indirect lighting, so these results were not 
presented. Another important data element that was compromised was the estimated 
decibel levels in the NICU. Many of the respondents did not monitor noise levels and 
therefore could not provide an estimate of the noise level during periods of peak activity 
in the NICU. However, failure to monitor noise levels itself suggests a weakness in the 
NICUs' performance. 
Future research 
Despite these limitations, this study provides the first known look into actual 
environments of neonatal intensive care units and the adherence to research findings on 
the optimal environment for NICUs. If this study were to be replicated, the NICU 
Environmental Survey would have to be updated to reflect the most current research in 
supportive NICU environments. Robert White, co-author of Cicco et al (1999), stated 
that the latest version of the Recommended Standards for Newborn ICU Design would be 
published in 2002. Additional questions may also be added; for example, questions about 
participants' awareness of the Recommended Standards of Newborn ICU Design and the 
extent of continuing education required for or obtained by NICU staff. Lastly, the study 
should include NICU facilities across the country to obtain a better sample size and better 
understanding of regional differences in compliance. A larger sample size would also 
allow regression analysis to determine the relative importance of different factors, 
including OT involvement, in determining the likelihood of compliance with standards. 
-~ ... 
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There are many avenues to pursue based on the findings from this study. Direct 
measurements of NICU facilities, rather than self-reports, would be likely to provide 
more detailed information on questions, such as sound levels within NICUs. Sound 
levels may also be expanded to include levels within incubators. Research pertaining to 
effects of positioning devices on infant development and sleep would be beneficial to 
NICU administrators and staff, as well as manufacturers of infant products. Ideally, 
evaluating the effectiveness of the Recommended Standards of Newborn ICU Design 
(Cicco et al., 1999) would include comparison of follow-up data on infant outcomes for 
NICUs identified as being in compliance with outcomes for infants treated in NICUs not 
in compliance. 
If such a relationship were demonstrated, insurers, HMOs, and t~e public may be 
interested in having data on the extent to which individual NICUs adhere to these 
standards. This demand for information, in tum, could prompt state health departments 
or independent accreditation organizations to collect data on the environment of all 
NICUs and make it publicly available. 
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Table l 
Volumes (dBA) of Noise and How they are Interpreted 
dBALevel Practical Example Inside Incubator Effect 
0-10 nonnal breathing, <35 dB desired for 
heartbeat sleep 
10-20 average whisper 
20-40 average home Background <50 dB desired for 
work 
50-{i() restaurant clatter, Motor on & off, annoyance 
light traffic bubbling in 
ventilator tubing 
70-80 bus, conversation, 
vacuum cleaner 
80-90 heavy traffic, Tapping incubator hearing loss with 
tele(lhone ringing with fingers, closing persistent exposure 
metal cabinet doors 
90-100 cocktail (>arty, drill under incubator 
100-110 power mower Closing solid plastic 
(>Orthole 
110-120 chain saw, boom box Dropping the head of 
in car the mattress 
120-140 limit of ear's Pain and distress 
endurance, jet plane 
take-off or at 30 
miles overhead 
Note. Modified from Etzel et al, 1997 and Van Riper & Erikson, 1996. 
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Table 2 
Percentages of Sample Size 
Surveys 
Mailed 
Responses: 
First Mailing 
Second Mailing 
Total 
Usable Responses 
Unusable due to: 
Hospital Closed 
NICU closed 
Insufficient Data 
Refused 
Number Percent of 
Total 
170 100 
53 31.18 
29 17.06 
82 48.24 
70 41.18 
4 2.35 
4 2.35 
l 0.59 
3 1.76 
Adjusted Response Rate" 45.63 
•The response rate is the number of completed, usable 
responses divided by the expected number of eligible 
NICUs that received the survey. The expected number 
of eligible NICUs was defined as the actual number 
mailed (170), multiplied by the proportion ofresponses 
that were eligible (that is, the proportion of respondents 
that were still functioning NICUs). 
(usable) 
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[(total mailed)(usable +insufficient+ refused)/responses] 
= 70 
170(70+1+3)/82 
·-.--- -~-
Table 3 
Percentage of NICUs Employing OTs, by 
NICULevels 
NICULevels 
Level I's and Il's 
(n=30) 
Level ill's 
(n=40) 
All NICUs 
(n=70) 
EmployOTs 
50.00 .. 
87.50 .. 
71.43 
Difference between Level I/II and 
Level m facilities was significantly 
different from zero (p<.01) 
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Table 4 
Distribution ofNICUs by Share of Various Activities Performed by OTs (percent) 
Share Performed by OTs 
Some Most 
NICU Activities None (<half) (>half) All 
Environmental Modifications 
All OTs (n=51) 50.98 35.29 7.84 5.88 
Scheduled OTs (n=33) 39.39' 42.42 12.12 6.06 
PRN OTs (n'=l8) 72.22' 22.22 0.00 5.56 
Body Positioning 
All OTs (n=51) 35.29 39.22 11.76 13.73 
Scheduled OTs (n=33) 21.21" 45.45 15.15 18.18 
PRN OTs (n°=18) 61.11" 27.78 5.56 5.56 
Splinting I Casting 
All OTs (n=51) 45.10 25.49 13.73 15.69 
Scheduled OTs (n=33) 42.42 21.21 18.18 18.18 
PRN OTs (n•=18) 50.00 33.33 5.56 11.11 
Swaddle I Dress 
All OTs (n=51) 62.75 25.49 7.84 3.92 
Scheduled OTs (n=33) 48.48" 36.36 12.12 3.03 
PRN OTs (n"=18) 88.89" 5.56 0.00 5.56 
' One facility did not report employing an OT yet indicated that an OT does provide care in this 
NICU. Thus, the number of respondents using NICUs in this table differs by one from the 
number employing OTs, which is the definition used to categorize NICUs in subsequent tables. 
'Difference between NICUs with scheduled OTs and PRN OTs is statistically significant (p<.05, 
one-tailed test). 
'"Difference between NICUs with scheduled OTs and PRN OTs is statistically significant (p<.01. 
one-tailed test). 
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Table 5 
Percentage of NICUs providing recommended light conditions 
Light AllNICUs OT No OT 
(n=70) (n=50) (n=20) 
Full Spectrum I 
Natural* 52.86 60.00 35.00 
Cribs Covered• 
Always 75.71 80.00 65.00 
All Night 10.00 10.00 10.00 
Occasionally 8.57 6.00 15.00 
Never 5.71 4.00 10.00 
•Facilities that marked continuous and/or morning, afternoon, 
and night were counted, as continuous. 
0
Difference between NICUs with OTs and those without OTs is 
statistically significant (p<.05, one-tailed test). 
- . __., ....... ~~- -~--
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Table 6 
Percentage of NICUs Monitoring Noise Conditions or Exceeding 
Noise Threshold 
.~ 
1 
I 
--~·· 
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Table 7 
Percentage of NICUs Encouraging Parents to Personalize the Crib Environment 
NICU Facilities Encouraged and Mentioned but not 
offered suggestions promoted 
OT (n=50) 88.00 10.00 
Allowed but not 
mentioned 
2.00 
No OT (n=19) 89.47 0.00 10.53 
•One of the NICUs that did not use OTs did not respond to this question. 
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Percentages of Reported Use of 
Position Devices 
70% 
60% 
50% 
40% 
30% 
20% 
10% 
0% 
Types of Position Devices 
0 NICUs with OT 
(n=SO) 
• NICUs without OT 
(n=19) 
Percentage of NICUs Reporting Use of Position Devices 
a gel pillows and wedges 
b beanbag animals and other beanbag shapes 
c Snugglies®, SnuggleUps®, rolls, pads, foam mattresses, nest, swaddling, cuddlers, sand 
bags, Jambs wool, sheepskin, diaper pads, burp cloth, developmental care items, and 
products from Children's Medical Venture® 
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Appendix A 
ITHACA 
DATE: Decembei 14, 2001 
TO: 
FROM: 
-· 
All-College 
J\s:soci"ate Provost 
Board for Hwnan Subjects Rcscareh 
tthKll College 
350.Job Han 
fthaca. NY 14850-7012 
(607) 274-3113 
(607) 274-3064 (FaJ:) 
Orrice of the Provost and 
Vice Presidenc lor 
Academic AHairs 
SUBJECT: Physical Environmental Ft2tare; In Neonatal Intensive Care Units 
, Thc All-College Review Board for Hwnan Subjccis Rcscarcb bas received your request for 
review of the above named proposal. The propo,l.t bas been revicw<d and the Board authoriz.es 
you to bcgii) the study. This approval will remain in effect for a period of one year from the date 
of authorizatioIL • 
The Board did, however, have the following consultative comments: 
The acronyms NICU and SCN should be written out in full in the first paragraph of the 
letter to the directors or managers with the acronym following in parentheses. 
The third and fourth senlenccs in the third paragraph in the letter addressed To Whom It 
May Concern should be revised to indicate that the subjects arc fi:ce to withdraw at any time 
without pcoalty and to omit answers that they f~I uncomfortable answering. An additional 
senlcncc should be added to the cod of that par8graph instructing the subjects not to write 
the name of the fucility anywhere on the Survey. 
The purpose of the second mailing is unclear. 
The questions on the Survey lnstrwnent should be reviewed for clarity. 
The fourth option under item 6 in the Survey should be revised to read ease of access for 
medical procedures. 
Grammatical or writing errors were noted throughout the proposal. The Board suggests 
careful editing prior to sharing this document roore widely. 
After you have finished the project, please complete the enclosed Notice-of-Completion Form and 
return it to my office for our files. 
Best wishes for a successful study . 
............ 
c: Ca~ole Dennis, Faculty Adviso~ 
' \ 
j - . . .. 
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Ithaca College 
Human Subjects Proposal 
l. General Infonnation about the study: 
Funding: No outside funding will be used for this study. Occupational therapy' graduate 
department funds will be allocated to cover the costs of copying, addressing, and mailing. 
Location and Time Period: The study will be conducted in Ithaca, NY by way of mailing 
surveys to hospitals with neonatal Intensive care services in the northeastern United 
States. Data colleCtion and analysis will occur during the spring 2002 semester through 
summer 2002 (January I, 2002 through August 30, 2002). 
2. Related exoerience of the researcher: I have completed biostatistics and research 
methods courses during niy undergraduate career at Ithaca College. I also participated in 
telephone interviewing for a national survey conducted by Mathomatica Policy Research; 
Inc. in Princeton, NJ. 
Dr. Dennis is an expericriCed occupational Jherapist, and has worked in early intervention 
services with infants and toddlers for years. She has also conducted a number of research 
studies at Ithaca College and elsewhere. 
3. Benefits of the study: The participants will not receive direct benefits from this study. 
The science communitj at large will benefit f~m approximations of neonatal intensive 
care facilities (also referred to as special care nurseries) in the northeastern United States 
using research findings lo influence their practices. The science community will also 
benefit from infonnation gained about the differences between stable and unstable infants 
in intensive care. Occupational therapists can benefit from infonnation· about facilities in 
the northeast where they are employed and tho responsibilities of occupational therapists 
in this setting. · 
4. I>escriotion of subjects: The NICU and SCN Environmental Surveys will be mailed to 
169 hospital facilities with neonatal intensive care units or special care nursery, located in 
the northeast United States. The di~or of the neonatal intensive care unit at each 
hospital or his/her designee will complete the surveys. The individual answering the 
NICU and SCN Environmental Survey will most likely be a nurse, administrator, 
physician, neonatologist, or other health care practitioner who has expert knowledge of 
the n~_natal intensiv~ care facility. 
5. 
6. 
Description of subject participation: The N!CU and SCN Environmental Survey 
(Appendix C) is comprised of20 questions pertaining to the neonatal intensive care 
facility of hospitals in the northeast. The survey will require approximately 30 minutes to 
complete. 
Ethical issues: There are no perceived risks to the subjects of this study. This NICU and 
SCN Envirorunental Survey does not require identifying personal infonnation from the 
subjects; therefore, infonned consent fonns are unnecessary. A tear-off letter including 
the necessary infonnation will be mailed along with the Survey (Appendix B). 
~ J ... 
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7. Recruitment of subjects: The researcher is using hospitals with neonatal intensive care 
units listed in the American Hosoital Association Guide 2000. Mailings will be 
addressed to the director of neonatal intensive care services and will be answered by this 
individual or his/her designee (Appendix B). ' 
Inducement to particioate: There are no inducements offered to subjects for their 
participation in this study. 
8. Confidentiality of resoonse: NICU and SCN EnviroMleotal Surveys do not require 
pe=nal information from subjects. Facility names will be coded and used only for 
second mailing purposes. See appendix B for a copy of the tear-<>ffletter. 
9. Debriefing: Subjects will be fully informed of the nature of the study (Appendix B). No 
debriefing statement or meeting is necessary. 
10. Comoensatory follow-up: No negative outcomes are foreseen due to participation. No 
compensatory follow-up will be necessary. · 
11. All required appendices are attached, and include: 
Appendix A: Letter to director of neOnatal intensive can:: unit 
Appendix B: Tear-<>ffletterofconsent 
Appendix C: NICU and SCN Environmental Survey 
1 
~_ ... ·---~ 
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Form Tl - Section JI 
Ithaca College 
Department of Occupational Therapy 
Appointment of Thesis Committee Members 
Title of the Prnposed Thesis: 
Student: 
Date: -~f,_I t-/ 2~s'"'/~0~1~--
Perm.nen1 address: _ _,../.??._. _,_.,..(Jtf .. 11-""rP."'S"":s .__..)>_,.r_.·,.,,,,,c..+,_.%_,....n..,tsfrt.._,,.~NO,_,_,,~!J~:-fwOf..._,,:S:,,,YJ"'-""---
Campus address:_ilO~BL·~E:~ .... ~~o_.f,_,.~s~'wSt~,~ ... , ~L~Afxl~~m~,_, uNL'/,_,_1 qLB'u~~o~-------
ymHchi< k. @. yo..h91.ccrn 
Date: II J 2.1( lo I 
' 
Thesis~Advisor: 
1 ha~ re11iewed tliis student's proposed topic of in11atigatlon, methodology, time frame, and design, and agree to 
supervise and support this student's rda.rdr acti11itil!S and writing of t/1e Master's T/1esis. I agree lo work willi tire 
student through completion and acceptance oft/re thf!Sis. 
Name: G l£ic L.) A,,.,.tt S 
Adviso.-'s Signatu.-e 
Additional Thesis Committee Members: 
Department: tq5P 8 feL 
J 
x ,( 
Date: )r~~ } I 
l /1a11t shared my proposed topic of intieStigation, methodology, time frame, and design of tire inw.stigation witfr 
the inditiduals named below, who ha11e agreed to sef"ll(! on my tl1f!Sis committee: 
I. Nome:__,f4~a_~..f{.~'-'1--t-'S.~cd'J~/ o_u:~7,...,_t/q_,__ _____ _ 
?87 q ~ ,, ,, .Jd: Ttum..ewz s mu'} d1vnt,,, Address: 
Phone: -'""'""--".;i."'-''---'L--/,__,,'-'o'-'· . . . K ~c./, I tJ'>< ~ c.</t .. ~ ,,...__' ed.v. 
Committee Membe.-'s Signatu.-e: 11/z, <riot 
i I 
2. Nanle: -------------------------------
Address:----------------------------;----
Phone=---------------~ E: Mail: ____________ _ 
CommiHee Membe.-'s Signatu.-e: ---------------- Date:-----
lupd11cd RllOIUI 
--~---·· ' 
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Appendix B 
January 7, 2002 
To the Manager of the Neonatal Intensive Care Unit or Special Care Nursery: 
My name is Marissa Brown. I am an occupational therapy graduate student at Ithaca 
College in Ithaca, New York. As partial fulfillment of the requirements for a Masters 
degree, I am completing a research study on a topic of my choice. The purpose of my 
thesis, Physical Environment Features in Neonatal Intensive Care Units, is to identify the 
extent to which research findings on environmental modifications in NICUs and SCNs 
are being applied. This study provides a view of the actual application of evidence-based 
research in the NICU setting, which is a critical topic and suggested throughout health-
related literature. 
This packet contains a survey on physical features of the NICU or SCN environment. 
Please complete this survey, entitled "NICU Environmental Survey", or forward it to the 
person most knowledgeable of the physical environment of your NICU or SCN, and 
return it in the envelope provided. Please answer every question honestly or to the best 
of your knowledge. This survey will require approximately 10 minutes to complete. 
The person filling out and returning this survey must be 18 years or older, and have 
expert knowledge of the facility's neonatal intensive care unit or special care nursery. 
Returning the completed survey will serve as informed consent that the responses may be 
used in data analyses. 
Although I am unable to pay you for completing the survey, I will be sending the results 
of my survey to all NICUs and SCNs that respond to this survey. The results may be 
useful for NICUs to see how their facility compares to that of others in the northeast. 
Please return the survey by the end of the month, January 31, 2002, so I may begin to 
analyze the data. If you have any further questions related to this survey or research, 
please contact Marissa Brown at either (607) 256-0408 or mbrown3@ic3.ithaca.edu, or 
Professor Carole Dennis at either (607) 274-1057 or cdennis@ithaca.edu. Thank you for 
your cooperation. 
Sincerely, 
Marissa D. Brown, OTS 
Encl. 
- . - ---- ..--- - ...,.,..._ ___ c-~~ ·- ~---· --
. -· ' - - ·- - -~-~ 
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Appendix C: NICU Environmental Survey 
Characteristics of your NICU 
l. a) How many beds does your NICU or SCN facility have? 
b) What levels of neonatal intensive care are offered at this facility? (Please check all that 
apply.) (Pennsylvania Department of Health, 1999) 
_ Level 1 infant care facilities handle uncomplicated infant cases; however they are 
equipped to handle unexpected emergencies and short-term supportive care for high-
risk infants. 
_ Level 2 infant care facilities direct services toward low-risk infants; however staff 
are capable of handling unexpected emergencies and moderately high-risk infants 
requiring respiratory support, some infections, and hypoglycemia. 
_ Level 3 infant care facilities are the most intensive care; most of the infants cared 
for are critically ill and require prolonged and/or life sustaining support. 
2. What health care professionals, aside from nurses and neonatologists, are available to infants 
in this NICU or SCN? Please fill in the chart with approximately how many days (or hours, 
if possible) in a typical week each discipline provides direct or indirect (consultative) 
services. If the amount varies widely from week to week, report on the experience of the 
most recent week. 
Professional Days per Hours ner week 
week Direct care Indirect care 
Occupational therapist 
Physical therapist 
Sneech and lanQUal!;e patholol!:ist 
Respiratorv therapist 
Others (please srecity) 
3. If occupational therapist(s) work in this NICU or SCN, among patients who need the 
following services, for what portion are the occupational therapists responsible for providing 
it? Use the following scale to answer the question above: 
I =none 2 =some (less than half) 3 =most (more than half) 4 =all 
Reflex testing or training I 2 3 4 
Positioninl!: l 2 3 4 
Splintinl!: or castinl!: l 2 3 4 
Swaddlinl!: I dressing l 2 3 4 
BathinE! I 2 3 4 
Environmental modifications l 2 3 4 
Family education (this includes infant l 2 3 4 
care, infant develoomeot, or environment) 
Nurse I Staff education l 2 3 4 
Others (Please list) 
I 2 3 4 
1 2 3 4 
~-~-.~ --- ..... - . 
____ ,._ • .....__ •. I 
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Features of the Environment 
4. a) Are various types of cribs or beds available to infants in this NICU or SCN? (Please circle 
one.) 
Yes No 
b) How many of each type of crib is offered? 
__ Open cribs 
__ Isolette (closed crib) 
__ Open wanner 
__ Rocking crib 
__ Other (please specify) 
5. Why are some infants placed in isolettes (closed cribs) and others in open cribs? (Please 
check all that apply.) 
_ based on the stability or instability of individual infants 
_ to maintain or adjust temperature of individual infants 
_ susceptibility to germs 
_ ease of access for medical procedures 
_ other (please specify) --------------
6. Are the majority of isolettes (enclosed cribs) offered in your NICU or SCN single or double 
walled Plexiglas? (Please circle one.) 
single double 
7. a) Does your facility monitor decibel (dB) levels in the NICU? (Please circle one.) 
Yes No 
b) Please circle the approximate decibel (dB) level around NICU or SCN cribs during: 
peak hours 
0-10 dB (normal breathing, heartbeat) 
10-20 dB (average whisper) 
20-40 dB (average home) 
40-00 dB (restaurant clatter, light traffic) 
60-80 dB (bus, conversation, vacuum cleaner) 
80-90 dB (heavy traffic, telephone ringing) 
90-100 dB (cocktail party, drill) 
100-110 dB (power lawn mower) 
110-120dB (chain saw, boom-box in car) 
quiet hours (night) 
0-10 dB (normal breathing, heartbeat) 
10-20 dB (average whisper) 
20-40 dB (average home) 
40-00 dB (restaurant clatter, light traffic) 
60-80 dB (bus, conversation, vacuum cleaner) 
80-90 dB (heavy traffic, telephone ringing) 
90-100 dB (cocktail party, drill) 
100-110 dB (power lawn mower) 
110-120 dB (chain saw, boom-box in car) 
.-...... ,.__, --4 ~ --
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8. Indirect lighting refers to overhead lights and lights used to illuminate. a large area. What 
type of indirect Iight(s) does the NICU OR SCN provide for preterm infants? (Please check 
· all that apply.) 
fluorescent 
_ full spectrum or natural (sunlight or includes UV rays) 
white 
_ blue (often used in phototherapy) 
_ other (please specify) _____ _ 
9. When are cribs shielded from indirect light sources for more than one hour? (Please check all 
that apply.) 
_morning 
parents) 
afternoon 
_night 
_ continuously (when not handled for procedures or by 
random 
never 
10. Direct lighting includes lights set up to illuminate an individual infant's crib. How many 
cribs have direct lighting available in your NICU or SCN? 
none some all 
11. What types of direct lighting are used in the NICU OR SCN around cribs? (Please check all 
that apply.) 
fluorescent 
_ full spectrum or natural (sunlight or includes UV rays) 
white 
_ blue (often used in phototherapy) 
_ other (please specify) _____ _ 
12. What characteristics are used to determine intensity and duration of lighting for infants? 
_ standard for all preterm infants 
_ condition of preterm infant 
_ based on individual infants' body heat 
_ others (please specify) --------------
13. When are infants provided with eye coverings? (Please check all that apply.) 
at all times 
_ during special procedures (e.g. phototherapy) 
_ at night 
never 
_ other (please specify) ---------------
14. Are families encouraged to bring items in for their infants, such as music or stuffed animals? 
_ Yes! Families are encouraged and recommendations are offered. 
_ Yes. 1t is mentioned to families, but not promoted. 
_ No. It is not mentioned to families, but it is allowed. 
No! It is not allowed due to medical need or conditions. 
I5. What type of positioning devices do you use? (Please check all that apply.) 
none _Bendy Bumpers 
towels _others (please specify) 
_pillows 
I 
~- .. '· 
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16. In what ways, if any, are crib environments of stable and unstable infants different? 
17. What factor is most important in determining the best crib environment for an unstable 
infant? 
18. If sufficient funding were available what would your facility do to improve the intensive care 
unit or special care nursery? 
19. What changes do you think should be made regardless of the availability of additional funds? 
20. What efforts, if any, are made to encourage parents to stay with and interact with their infant? 
(Please check all that apply.) 
none 
_ verbal encouragement 
_ training or instruction 
_ comfortable seating 
_overnight accommodations 
_other (please specify) 
(end) 
I" , ,_ 
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Appendix D February 1, 2002 
To the Director or Manager of the Neonatal Intensive Care Unit or Special Care Nursery: 
This letter is being sent because I did not receive a survey from your facility by the 
requested date, January 31, 2002. If you have completed and returned the survey, I 
formally apologize and ask that you disregard this mailing. 
My name is Marissa Brown. I am an occupational therapy graduate student at Ithaca 
College in Ithaca, New York. As partial fulfillment of the requirements for a Masters 
degree, I am completing a research study on a topic of my choice. The purpose of my 
thesis, Physical Environment Features in Neonatal Intensive Care Units, is to identify the 
extent to which research findings on environmental modifications in NICUs and SCNs 
are being applied. This study provides a view of the actual application of evidence-based 
research in the NICU setting, which is a critical topic and suggested throughout health-
related literature. 
This packet contains a survey on physical features of the NICU or SCN environment. 
Please complete this survey, entitled "NICU Environmental Survey'', or forward it to the 
person most knowledgeable of the physical environment of your NICU or SCN, and 
return it in the envelope provided. Please answer every question honestly or to the best 
of your knowledge. 
The person filling out and returning this survey must be 18 years or older, have expert 
knowledge of the facility's neonatal intensive care unit or special care nursery, and be 
able to answer each question honestly to the best of his or her knowledge. Returning the 
completed survey will serve as your informed consent that the responses may be used in 
data analyses. 
Although I am unable to pay you for completing the survey, I will be sending the results 
of my survey to all NICUs and SCNs that respond to this survey. The results may be 
useful for NICUs to see how their facility compares to that of others in the northeast. 
Please return the survey by the end of the month, February 14, 2002, so I may begin to 
analyze the data. If you have any further questions related to this survey or research, 
please contact Marissa Brown at either (607) 256-0408 or mbrown3@ic3.ithaca.edu, or 
Professor Carole Dennis at either (607) 274-1057 or cdennis@ithaca.edu. Thank you for 
your cooperation. 
Sincerely, 
Marissa D. Brown, OTS 
Encl. 
... --.- ~ ----
---- --~--""'" - --~-~~---~ 
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AppendixE 
December 18, 2001 
Dear ___ _ 
Thank you for agreeing to participate in the field testing of my survey tool and cover 
letter. When we spoke on the phone or through emails, I gave you a brief explanation of 
the purpose of my study; however, I would like you to read the cover letter and fill out 
the survey as if you were hearing about this for the first time. After you have filled out 
the survey, please answer the questions listed on the following page about length and 
clarity of this survey. 
Thank you again for reviewing this survey and working with me to create a useful survey 
instrument. If at all possible, please return this by January 1, 2002. I hope to mail out 
my survey by January 7, 2002. Feel free to contact my advisor or me with questions or 
comments at the phone numbers or email addresses below. 
Sincerely, 
Marissa D. Brown 
(607) 256-0408 
ymhchick@yahoo.com 
Dr. Carole Dennis 
(607) 274-1057 
cdennis@ithaca.edu 
Encl. 
1 
l 
1 
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The questions on this page are for the subjects of the pilot test only. Please answer these 
questions directly on the survey as you see fit. Your questions and comments are greatly 
appreciated and will be considered in the revision of this tool before it is distributed to the 
subjects. 
1. How long did this survey take to complete? 
2. What terms, if any, were not explained well? Please list. 
3. Which, if any questions were unclear or confusing? What suggestions do you have to 
increase clarity? 
4. Are there other important aspects of the physical environment of the NICU that are 
not addressed by this survey? 
.... ~ 
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